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FAA-E-2066, 12/20/63

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION SPECIFICATION

POWER SUPPLY, 48 V DC, 5A

. SCOPE

I.1 Scope.- The equipment specified herein is a panel-mounted, 48-volt,
S>-ampere regulated silicon full-wave rectifier power supply designed to
furnish filtered power for the operation of control relays, stepping

switches, and clutch solenoids.

2. APPLICABLE DOCUMENTS

2.1__FAA Specification.~ The following FAA specifications, of the issues
specified in the invitation for bid or request for proposals, form a part

of this specification:

FAA-D-1272 Instruction Booklets, Electronic Equipment

FAA-G=2100/ | Electronic Equipment, General Requirements;
Part |, General Requirements for all Equipments

FAA~R-1030 Packing of Electronic Equipment

(Copies of this specification and other appiicable FAA specifications and
drawings may be obtained from the Federal Aviation Administration, Washington,
D. C. 20590, Attention: Contracting Officer. Requests shouid fully identify
material desired, i.e., specification numbers, dates, amendment numbers,
complete drawings numbers; also request should state the contract involved

or other use to be made of the requested material.)
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3. REQUIREMENTS

3.1 Equipment to be furnished by the contractor.- Each equipment furnished
by the contractor shall be complete in accordance with all specification
requirements, Instruction booklefs shall be furnished in accordance with
FAA-D-1272,

3.2 Test conditions and power source

3,2.1 Service cgggifions.- The ambient conditions shall be those of
Environment | (1-3,2.23, FAA=G=2100/1).

3,2.2 Power source.- The equipment shali operate from a single=phase, two-
wire AC line power source, The design-center voltage (1-3,2.21, FAA=G=2100/1)
shall be 120 V.

3.3 Power transformer.- A constant voltage transformer of the mapnetic type
shall be provided. The transformer shall operate over the service conditions
range of !ine voltage and frequency without the necessity for making any
adjustments or connection changes. There shall be no DC connection between
the primary and secondary windings. The transformer shall be provided with
a hermetically sealed metal case., The transformer shall be capable of with-
standing a potential of 1250 V RMS 60 Hz for one minute between primary and
secondary and between the primary/secondary and the transformer case. Any
capacitor used as a part of the resonant circuit of this transformer shall
be mounted external to the case of such transformer. The transformer cover
shall have markings, readily visible for mainfenance personnel, showing
schematic diagram, part numbers and manufacturer's name.

3,3.1 Temperature rise.- The constant voltage transformer used in this equin-
ment shall have a temperature rise not over 65° C above ambient as determined
by the rise-in-resistance method under any combination of ambient room
conditions, input voltage, frequency and load, including short circuit (3.7),
specified under service conditions., Transformer insulation shall be designed
for continuous operation at the maximum transformer temperature.

3.3.2 Transformer terminals.- The power transformer shall be provided with

= Torminal board or ferminal bushings. Flexible leads or winding ends extend-
ing outside of the case or frame shall not be used. Each terminal shall be
identified by a numeral permanently and legibly marked on the component at a
point adjacent to the terminal. Terminals shall not loosen, turn, or rupture,
and no other damage shall occur, when transformers are tested with a pull of

5 pounds applied in all directions to each terminal at the point where a lead
and external circuit will be connected to it.

3.3.3 Finish.- The entire external metallic surface of the transformer shall
be given a baked-on protective dull-black finish capable of good heat transfer
to surrounding air. There shall be no evidence of peeling after subjection to
tests under Section 4.
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3.4 Type of construction.- The power supply shall be constructed on a Size D
panel using the standard panel assembly with enclosed vertical chassis in
accordance with D-21342F, including door. The front pane! layout shall be in
accordance with 3.23 through 3.28 and Figure 1.

3.5 AC line receptacle and attachment cord.- To provide for connection to
the AC tine, a grounding-type three-pole male recessed receptacle shall be
provided and mounted on the lower right rear of the chassis (as viewed from
the rear). The receptacle shall be Harvey Hubbell, Inc. #7486G, midget flush
base, three-wire polarized, grounded, twist-lock type, |5 A 125V; or equal.
An attachment cord, length in the range two to three feet, shall be furnished.
The cord shall be SJ, three-wire, stranded, rubber-covered and rubber-
jacketed, minimum wire size 1600 circular mils (also see 1-3,10.5 of FAA-G-
2108/1). One end shall have a connector to fit the recessed receptacle,
Hubbell #7481 midget three-wire twist-lock connector, I5 A 125 V; or equal,
The other end shall have a rubber finger-grip cap, standard three-wire
grounding type (parallel blades, U-shaped grounding pin); Hubbell #5274; or
equal., Wiring shall be in accordance with Figure 2 hereof.

3.6 General requirements,- The equipment described herein is a rectifier
power supply which shall utilize silicon rectifiers and shall be capable
of furnishing up to 5.0 amperes for continuous duty at a filtered voltace
of 48 V DC. Load currents, where specified, are exclusive of bleeder
current. Full wave rectification shall be employed.

3.6.1 Component mounting.- Large components shali be mounted on the rear
of tnhe chassis. Small components shall be mounted inside the chassis and
arranged for easy access, All components shall be mounted so as to confine
most or all of the wiring to the inside of the chassis.

3,7 Circuit protection.- The equipment shall be self-protecting such that

a continuous short circuit or fault occurring beyond the transformer primary
will not damage the unit in a 40° C ambient. This feature shall be in
addition to the protection offered by the fuse.

3.8 Full load voltage.~ Under normal test conditions, the output voltage
at the full load current of 5 amperes shall be between 47.5 and 49,5 V DC.

3.8.1 Ripple.- The peak ripple voltage shall not exceed 5% of the actual DC
output voltage at all values of steady-state load current from O to 5 amperes.

3.9 Regulation.- The following are the allowable variations in the output
voltage under the conditions indicated:

Condition Output Variation (Max.)

a. Normal test conditions - zero
to the specified locad current 4.0 V

b. Service conditions ranae of
temperature and humidity, all
other normal test conditions +1.0V
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Condition - Output Variation (Max.)

c. Service conditions range of AC
line voltage, all other normal
test conditions (with a fixed
resistive load of a value which
results in any load current in the
specified range of 0 to maximum
foad current) 1.0V

d. Service conditions range of AC

line frequency, otherwise normal +2.5 V from
test conditions, with fixed output voltage
resistive load as in ¢ above at 60 Hz

3,10 Power Input.- The power drawn from the AC line at zero DC output
current shall not exceed 50 W. The AC connection shall be made in accordance

with 3.5.

3.1l Power factor.- The power factor of the equipment shall be not less
Than 70% when the steady-state DC output locad current is equal to 75% of
the load current specified.

3.12 Efficiency.- The efficiency of the power supply shall be not less than
707 when the steady~-state DC output load current is 5A.

3.13 Resistance to ground.- The DC resistance to ground from both terminals
of The AC Inpuf receptacle, and from DC output terminals, shall be not less
than | megohm.

3.14 Ground connection.- The rectifier shall operate with either the
positive or negative output grounded to the chassis, and when neither
output is grounded.

3.15 Relays.- No relays shall be used.

3.16 Tubes.- Electron tubes, including glow-discharge voltage regulator
types, shall not be used.

3.17 Controls.- There shall be no variable or adjustable controls.

3.18 Rods.- Two U-shaped stainless-stee! rods shall extend beyond the rear

of the chassis and adjacent to the vertical sides for protection of components
while servicing the power supply. The rods shall be so arranged that no
deformation of the chassis shall occur when resting thereon or being handled
thereby,

3.19 Bleeder.- A bleeder resistor shall be provided such that the discharge
Time consTant, when the input power is removed, is no greater than 30 seconds
with output load removed.

3.20 Rectifying elements.- Rectifying elements of the silicon type capable
of continuous operation at 60° C ambient shall be used.
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3.21 Choke.- No filter choke or chokes shall be employed.

3.22 lIsolation of output from input.- The rectifiers shall be energized by
means of the transformer to provide DC isolation of the DC output circuit
from the AC input circuit. The DC resistance from each input terminal to
each output terminal shall be | megohm or more.

3.23 Nameplate.~ The nameplate shall be mounted on the front panel in a
symmetrical arrangement with other panel-mounted components. The nameplate
title shall be: 48 V DC POWER SUPPLY 5 A

3.24 Power switch.- A toggle switch shall be mounted on the front panel fo
control application of primary power to the equipment. See Fiqure |.

3,25 Indicator.- A slide base indicator |ight operated from the 48 V DC
output voltage shall be mounted on the front panel to show when the equip-
ment is energized. The pilot light assembly shall be furnished with a
green jewel,

3.26 fuses.- A type 3AG primary fuse shall be used and shall be mounted

as shown in Fiqure |. This fuse shal! have a current rating of

not more than 200% of t+he maximum transformer primary current obtained under
the service conditions. See Figure 2,

3.27 Meters.- No meters shall be provided.

3.28 Power designation plates.- The power switch, indicater light, and
fuse shall be individually desianated POVER, or shali be arrarged in a qroun
with a single POWER designation as shown in Fiqure |I.

3.29 Terminal strip.~ A terminal strip, Cinch-Jones Type 142-Y, or equal,
shall be provided for attaching the output terminals and to provide a ground
connection to the chassis. A marker strip, Cinch-Jones Type MSX, or equal,
shall be provided,

3.29.1 Location of terminal strip.- The terminal strip shall be mounted
vertically on the rear of the chassis at the extreme left when viewing the
rectifier power supply from the rear. |ts vertical centerline shall be not
more than 2-1/4" from the edge of the chassis.

3.29.2 Marking of terminals.- Starting from the bottom of the terminal
strip, the terminals shall be marked as follows: =48 V DC, GND, +48 V DC.

3.,29.3 Ground strap.- A ground strap, capablie of being placed from either
output terminal to the ground terminal, shall be provided. The equipment
shall be delivered with the strap between negative DC and around terminals.

4, QUALITY ASSURANCE PROVISIONS

4,1 Design qualification tests.- The following design qualification tests
shall be made under the service conditions steps | through 8, paragraph
1-4,3.3.2 of FAA-G-2100/1.
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Test AC Line V Paragraph
Regulation 120 V ' 3.9b

Circuit protection
(four hours at end

of Step 4) 120 V 3.7
Resistance to ground

(end of Step 5) 3,13
Transformer breakdown 3.3
Transformer tempera-

ture rise (full load

in power supply, also

transformer short) 105, 130 V 3.3.1

4.1,1 Additional design qualification tests.- Normal test conditions except
for line voltage shall be as listed below:

Test AC Line V Paragraph
Power factor 105, 120, 130V 3.1
Efficiency 105, 130 V 3.12
Fusing 120, 130 V 3.26
Transformer pull 3.3.2
Requlation (Par.

1-4,8.8 of FAA-G-

2100/1) 3.9d
kegulation (zero

toad 2A, 5A) 165, 120, L3OV 3.9 ¢

4.7 Type tests.- The following type tests shall be made under normal test
conditions,

Test AC Line V Paragraph
Full Load voltage i20 v 3.8

No load power 120V 3,10
Regulation 120 v 3,9 a
tleeder 120V 3,19

Resistance to
ground and input
to output 3.3

4.% Production tests.- The following production tests shall be made:

Test Paragraph
Ripple 3,8.1

Regulation (zero
load and 5A) 3.9 a



5. PREPARATION FOR DELIVERY

5.1 General.- See FAA-R-1030,

6. NOTES

6.1 None.

* *

*

For Figures | and 2, see pages 8 and 9.

ATTACH: Drawings: D-21278E
C-21286D
D=-21342F

FAt-~2066a






FAA-E-2060e

T HIOOi K

1NOAVT 73NVd LNOYJ

31Vd INVYN

T/00T2-H-VVd ¥ad
ONINYYN 3SNd

[ong J406) [ °]

C-® O

*

LHOI7 HOLVDIGNI I\







|SN=d ANY QOD INIT OV
TOd ALIAVIOd NOILDINNOD

2 oJnbig

w‘wmﬁn\,.uakzmia,jﬁm t\Jf\ﬂu.v
NI1HLI IANNCOTDNN
S3ITIM HLOS =2sn4d

._.JwJ,qu@m\r!w M»,(ma_z, nLOF
2O ‘HOLIMS - -

W GIMOG NIVW,

C mmim. .\\_ "

/
pvBLN3IN I < sigsvrHD [/
INIWGINOD
MIBDS \ (1 No
ATNIWAZL N33 y J

SvH —~ Nid o

\\l\l — |
SRIANNOS2 [ASva HSN13 20 SM3VDS . _ !

3 @ Q3dvhs A, SIW VIA O.mIm]n_.ﬁ.n.u.lrl _
|
_

FAA-E-2066a

;
’e

NOILDINNOD SiHl

2Ais
NI-9SMNTd

TIUNIWRI3 L

IVNIWEZ L QA3lvd - 839907 wWodd MI LA
-a3Lvg NOILVINIIEO
pALIHM A3SWNC TIVNII LN IYNIWSS L

AT O3NS QYIS
NOILDINNOD SiRL 3ovg HSNH

OO0 — LSIML

cvD di¥e-¥3DNIH

IVNIWEIB L
azivd

MIATOES
BILNIZDO
Lgf/ SOITOINNGD

MADON-1LSIML

- anoo STIM
ANBWHDVL LAY \ anNfoae ﬁIMU_B:J(aFDMZ;

s

7
~ C sam ,1om,










g98dic-J yu

Wm.l_ _I.I SIHIIONI D.w:_nﬂt

.m.a‘ ::::ﬂ_ aogann | W0 | 1S=1=2| 133HS NOISIA3Y 335 I
.\_\Qs NQILDTS 30 JIND MG 6 983 7y ] PV | 19966 9% sumbiie) Fsm ez (0] o
L wans | T b a7 _u,“ M_:s_.i 29-51-¢ 310N 03137369
¥00d 13NVd NO z.ox%mzz 3NV
[P — HHL MOHS
HOOQ 13NV ‘HOLY ATBWISSY TYNI 1ON TIVKS
. e - LNOY3 NO
_ 7 HSM14 0313A18
3DIANIS SAVMMIY TVHIA3H aa¥aHd| alva \ @5do1s
NOILLYHLSINIKGY SOILAYNOYIV NAID ~—
AIYIWNOD 40 LNIWLNYHIg NOISIAIY
"NOILOV HIOOWS 3AI9 OL K18W3SSY —®
40 SWIL 1¥ HOLVT NI {(,2€/1 ¥3A0 ON) N3
LHOITS 1Nd YO *SISSYHD 40 dI7 ¥3IANN TUHW ,bS0° Tnioons
$0330X3 SSINNWJIHL SISSYHO JHIHM  "SSINNDIHL NENL 1AW @ SuIHSYM
SISSVHI,91/1 ONV T3NVd ,91/¢ NO 03SV8 NOIS3a WIHS JHOW ¥O 1 3$N
,£00" HIAO 1ON
EREL T :mzuwm«,.wun»_um O —® 4000
A3NVd
WIVNINON, O “SLINIT MO, 7,48 O3XNYN ISIMUIHLO \@
SS3INA SO0 5 SNOISNINIG TV NO 3ONVHIT0L
S3ILON §
13NVd OL INVLS
ONITTIYNG HOOA 13NV
Cs310M-2) SISSVHD
‘W16 ,b9/2) X «09
WNISHILNNOD
o6l
881" 1o
WBIE°
"HoLV1 40—}
(LNOUJ ) ¥000 13NVd JO 3003
ONVH-LHNY-
S i
6-1uvd "
OYVONVLS TVIDYIWNOD —_—
SN ITEATSETEE I $-1uvd
dN LM SSvde TN ILHR 'S5vEe
a¥D 1NN GUVONVLS TVIOHINNOD ~BNHEAd TaNvd vorel
4330,/ d"N'3ZNOHE JORJSOHd S9sz e -
1SV37 v S6t X -}
E Aty H/TUIHSVANIOT Weas 1861 _
SOHL 02-.¥/1 WNINON Panl 1 —1¥vd
7 . -
IrumoN . D_W._,W.Muk or _ £-1avd IHOWE) 31974 THOIN
FR e eamon | - KTGWISSV BONY [ ———
276 TYNINON - SSvEE-G0NY
o via oSb “SOHL o
. (HOLY H3d'C,03Y 2 -310N) «8/8 zen—dh— TH343g 02-v/1 "
LI RN vIEva - N
TITTSRTE T WNNINNTY S2 dN _3LHMm \J
sy do1s” SSVEE-HOLVT
‘003 SV mmu: o :..l NI 3A0 971 g
.010: HOov3 2}a3033N ON » = SN - SR P [
500" HOV3 @ 3181550d L ZS/ENILM  [RYIMRZNZ Y-8/
00 Mfm 1) WNRiXVN kY, SSVE8-310NVH 331 — OL'SQHL TN !

114 3AINQ 8Od Oo9sl*
" T
v\_ ._.zwozs_, oo e “THNN _.xo_qm._w/ IATQ_ .-_ _1 260 .nv.w B! f i
< 200F. . \_f\ H D0
3\_ H , w48 T === + T 2N
s el T Hzen «GbT3A39 e A
—~loszl—  won ...T G3MvHO P L B/S P F;I 91 HINHOO dHVHS OL TV VLS — lan




668 TLE OUD

X 15-9- 4370 COTE | STPE] 1512 €€ | NCOOW'SNIG’AIaaY SNIHJSNMYNOTH] O
3822122 ¥U [y se avia ;.wqw.uzu 85-02-8| b O1 310N GQV ‘28 | NO S,WI0 O39NVHI|Q (035070 ¥00G) 9NH ¥V ONIMOHS
Ayt 835 29-51° ¢ S3LON Q311Q0W |3 JRT st
B hidaumans kA .\&Hﬁ.t | 1NOAYT
L2€/i-1 X,b9/L1 Q3110175 HOOQ £00 370H_HOS
Q3ivY329VX3 SIONVEVIID IONH [eree SISVE NOIS30
¥00Q 13NVd ‘I9NIH e ¥
= TNV SV oz
FDIAYIS SAVMUIY TYHIQ3d QIOIHD[ F1va FWYS SAVIH HSINIE ' 2DV4NNS 13NV MO8 ! i
NOLLYHLSINIWGY SILLAVNOYIY TIAID (2€-01),,220°0 ¥O (2E-8),,020°0 OL HSNd -
IDHINWOD 40 LNIWLNY4IQ NOISIATY : WS13 SMIYIS HI—— !
T L 4
@
& NZA :
39NIH 30 P - oy I & —
ok | Y4+
RN s
20 5
- 03 !
. NIV
433 g ) il i ALl ® b SISSVHD
'§S3IX3 40 LNNOWY 3HL E 1 =
AB Q330034 38 LSAN 9IS NOISNIWIQ 20719 IV WA T v l v
¥IOV4S 90" 50330X3 SSINNOHL SISSVHI A # 00RO R L )
3 #/1-92 01 H000—— T~ on3 anw
“b/-61 3n08Y waas @ U
€ W/1-61 OL
«2/1-01 3A08Y
2 »2/1-01 01 dn

S39NH 20 'ON NN LHOI3H ¥0O0CQ T
<000 *NIN L100° IXVN
S0 I9NIH ANV Nid NIIMLIIF SLIWMT IONVEYITD
ONIMOTI04 3HL ¥OJ S39V9 09 ON—09 0
SNV3IW A8 03103135 38 AVW S3ONH ONV SNid

‘N3AID SIDNVHIIOL NOILINGOMd 40 N3N Nt 2
‘SUN HO 5 AS QILVDIONI 3SMMIHLO IMIHM
1439%3 ,010°7  SNOISNIWIQ TV NO JONVNITOL I

S3IL0ON
26-01_avi
125 TG
1
%018 Y3V
]
] ®
N I
==
)
00T 1 Q000 o
kosz LS#90 R I y3l0N
sv 8%
Frans 2 .v
i
1 -
~-gd--—- 4 T N +
I R N
1 2 \ i
i g A ™
434vd b4 ..n_ww..- :
Ssvue Sl AN x—y
- - st T
i A SSY SISSYHD 2z
1ns _ W1

OL SSINIIHL

JONIH
40 47vH ¥00a @

MO01S yve
wWoys 1IN

$OGTH
100~ SI

140,

{2310N)
W£eer

‘GN3 HOV3 WOud
d33G6,917L LSvI1
1V HO HONOUHL
1H9IVH1S 25 5 1Na

can 8
a3y

SSYHE SLNNZ:

FONIH 40 4TvH ANV ()

smiavy
(2 3U0N) e
esal oM A21£21
HONOMHL ]

LHOIVHLS WYY NHy 00—
*NIN,£000° L xd
“XVN .S000" ! e

3y I \T _.
e R i s N
:5svye == e e f+\ ﬁ
H ¥ HH -~ I
#0LS uve B : "
Wou3 11 == . SSile \MJ |

S60° |w_
064"

(N340 H¥00Q)
V-V NOILD3S ATENISSY

Q31y7d ‘H3dd00 WNITTANIS 38 AV
SHIHSYMNIO0T 1F3LS SSINIVLS 38 AVN SLON
ANV SM3UIS :SNOILJO TVIHILYW TYNOLLIQAY

{13318

SSFINIVLS Y0} Q31vd
AZNOYE HOHJSOHd
SHIHSYMID0T 9

£-8

(SSvaE)
SWHJ 8/5 ¥0,91/6 X 2€-8
{Ssvus)

SWHASVL X 2€-01
\I hG N3 T3NVS

—-——1_

L) ‘88 SH3HSYMNO0T
[ B IQ3LYNd SSVHE
HB2C-8"SM340S

S NS —— Zip

l——— SISSVHD

H100WS M0 Q31Nd
38 AVA GV3H

df %2l
ANILNOD  WMINONHD
331s SSIMNIVLS

{Z310N)
vIg

b2
® R
I

Nid 39NIH

SHINHOD Nv3IHd







d42veie-a
6r-z-9—3iva
TSI

7rese LA

pry-

oAy

WU 28 $OUNONIEE RO DT A ]

WS B

P e Y sk Y )
AT ANINIOTIA M

£

“Seniov]

8 03; simang} M onAaNM

(S39NIH NOISIJFHd ONISN)
K1NISSY SISSVHD TVOILHTA
GNV 13NV H00G GUVANVLS

T NoLoTA

AON3DY NOLLYIAY TYH3ITIS

#8371
“S39INY1d WOLLOE ONY dOL SdVIH3A0 T

e S —

¢ 8 ) - SUOHL3IN 'STIVEIQ TVHINID

M3 z.dmc

VOO0Q #1 1-QOHLIROS TV (2-GOHLIWISISSYHD 40 SIONV TS
WOLLOD ONV JOL HAIM ONINIIHILNE QIOAY QL FONIH WOLLOE
MT136 GNY 30N 0L 3A0EY YOO 30 H3INUOD MOVE 113A38 21

‘XYW 8/5-8 |_. .xqz-m\n.mullllllls_ ;om.uvhzw
‘013 ‘SAV3H MIHDS SNIANTONI'SISSYHD ¥IA0 'G°0 XV il u“m

“{73NVd OL HYINDIONIRI3 SINY S ) TNV

40 3903 KOL108 3A0EY 9171 INVId ¥ O “13Nvd 50 3903

dO1 MOT3E 8¢/t ANV ¥ GNOAZE 123r0¥d (313" SMFWOS

40 SAVIH ONIGMONT LINININDS 3Hi 40 NOLLHOd ANY TIVHS

HON ¢ SISSYHD JO KOLLOB ONV dOL ¥O S30!S GNOA3S LO3r0Ud
TIVHS ANINOINOD ANV 30 NOILHOJ ON ‘ATBN3SSY ¥3LdV

"AUYSS303N JI SISSYHD 40 S30iS

{1-310N 338) =4 _

SISSYHO 40 i

FOVRINS YVIY
NO a3LNNOW
SLNINOdWOD

T

A oS Siva | A2 . . .
2T % SRR T T ) ONY ‘NOL108 ‘401 NI 10D 38 AV S310H NOLLYILLNIA "Of
AMVSSIOIN 41 FHOLVY MO8
SM3UIS ONIJdONO AB HOLY HLIM FONIHIIUILNI GIOAY ‘6
3 - “ININNSITY GNY S1i3 31VHNOOV MO 43HINOIY SV
0 Rin1dd¥ 1IVHS SSJ1 HO ,2E/17 ‘SNOISNIWIQ NO N3AIO IV SIONVYIIOL ON FHIHM 'S
W "HOLVT 340 LNOAVT ¥OJ 33§
3 | #OMM (3nSSH 431¥1 HO) 098212 -0 '9MA HLIM JINVONOOOV NI 38 TIVHS SIHOLYT L
g =2 ‘SMINOS IINIM 40 LNOAVT ¥O4 335
T T L) HOIHM *(3NSS) H3LV HO) QBL21Z-0 'OMT HLM IONVAHOOOV NI 38 TIVHS SIINIH 9
] 2 .m\\mum “SNOBYII-NON 38 TIVHS SWILI TV S
g "9VS HO LSIML LNOHLIA
- F/1-8  ININAIND3 FHL INILHOJNS S0 FTBVAVD 'ATBWISSY SISSYHD QISIE ¥ NI 11INSIY
2 e OL SY HONS 38 TIVHS ONIDHOINIZY ANV ONIANOS JO GOHLIIN OGNV “WINIIVI
Vg [P e p— ..> 40 L .§90° 39NVO WAWINIY “ACTIV NNNINNTY - WIMILVA SISSYHO ¥
maud.om sidda | S5O ON'NIN. | 93NV | fow [13NSS) 83V HO) 2-0 40 HIM NI 38 OL 9NLLLOTS ONV 3205 TaNVd ©
— — 8 1 SOOHLIW *G311ING3d 10N DNIGTIM 1045 U0 'SHINILSVS M3E0S
NILIAT K8 NOIIVIIBaVS SISSVHD) 030 T3M WY3S ONV GINNOS 38 TIVHS SISSVHO 2

"$S3I08d HYINIS HO YIONVS 1138 V 40 SNYIN

" L3N 38V SININIHINO3Y TV 030IA0Nd ‘63SH 38
AV NOLLONMLSNOD 40 STOHLW TYNOILJO OML 3HL 40 ¥3HLII 1SQOHLIN TYNOILDO 1

WALLOB ONY

tyooa 30
H3LINEIL 1IN

doL ii.a.BL w ]

ﬁ| _B_._lJ

T isowio 10 awnzn0 — i

_A‘ RSl i

H3AO LON

{XVH +O¥1
‘NIN 2021 N3dO Q1) tOOON

77,

QZq_vomﬁ_ AX(Z:Nn\_lJo @

7

rrrrrrrrr SR 77 =

/|I.._wz<l

ATBNISSY JONIH
v-v
281 SQORL3IN 'NOILO3S G371v13a

SISSYHD

2-QOHL3IW YNOILdO

281 SQOHLIN

A8 (SISSYHO HL O HORZLXA 341 NO) QIHLOOWS 38 TIVHS 50713m *S3LN
(9-310M) 19 -3108) Gua st
2 — aN3 siML
L P (SMIUS IININONLSIL — | 1¥ SIINM SV - NNZ— {SManos FONIH-NON) S1— p— 17 SINM
- (] @ ,!
| _
°Hel
o A NOISNINIQ GIHSINIS 40 ,6/€ F \
NIHLIM 38 0L 1H2I3H 4000
6-3l08 1 6-I1N——1— .o 1
3—- 9NO1 9141 - Gt ¥00Q 3 - 9NO1T ,91/1-51 800G
- 3100 N (L3108 T
GN3 StHL N3 SIHL
1¥ sma1vt 1V SOV o
e . v L3 v
oH? A, 803 378YL 335 H =P °
e gy 1 GNY SLON A i
~ VIA SISSYHO dWVTD 1IVHS SAMINDS _ S Py
IgNH-NON (N3 SONIN N0 SA340S °
NIH ONLINNOD} SISSYHO 01 ONI " r} A—
“1INW HOV3 ONINILSVS SMIUOS ‘i3 {370w 338 Niw.Z.
GINGNIE TINVA LR Y3IYYI YO 2€-0 40 UIANAN KONINIK 24T GIAONIL 1INV HIM
N SN SISGVHO OLNI ONINOOT MIIA
SIGSVHD OINI SHNOO1 M3IA 25 7 SGONLIA ,  SSSGomOWeOTAIEA
~ ikl i L ~ S, Iv@ IIIIIIIIIIIIIIII 5 T T T TTTT o
[
° o (*HO0Q dOLS OL SNVIN ) © o
oy ¥3HL0 301A0kd 0)dOLS
19NV ]
et B CA. TIGVMOTY WININK 1 T acsnas 000 04 3atk YEIX3 (A, FTBYMOTIV WNWINI
- ° ) 404 31vL 338) 3 ¥04 318VL 335) i
° i el _ 3oNvg
T SN ¥/
SISSVHD o : SISSBH oo
3asn + 8979 S .8/G -9 :
o] o
i aam~J o i |
m—fo X | x| O O
", %,804 310VL 33 "IONVII NOL1OB
WOOG ML TINVS 3031d OML AR o e VAR . HO0G HIM TINV4 303id 3NO

T - QOHL3W VNOILdO







	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

